elucidate the effectiveness and simplicity of the method.
Introduction
For recent decades, there has been an increasing interest in the study of exact or approximate solutions of non-linear fractional differential equations that can be used to describe many phenomena in fluid mechanics, plasma physics, and heat conduction in porous media. Many effective methods have been proposed for fractional calculus, such as exp-function method [1] , fractional sub-equation method [2] , and so on.
However, to the best of our knowledge, it is still on a preliminary stage to search for exact analytical solutions of non-linear fractional differential equations. The motivation of this paper is to indicate how the exact solutions of non-linear fractional generalized HirotaSatsuma coupled Korteweg-de Vries (KdV) equations can be constructed by the extended tg-function method. To achieve this aim, we recur to the well-known fractional complex transform method [3] and the extended tg-function method [4] . The fractional derivatives used in this present paper are in Jumarie's modified Riemann-Liouville sense.
Improved extended tg-function method
In this paper an auxiliary equation method based on the extended tg-function method [4] is improved, and is therefore called the improved extended tg-function method. The key steps of the improved extended tg-function method are provided.
Step 1. Consider the following non-linear space-time fractional differential equation: 2 2 ( , , , , , ) 0, 0 , 1 where P is a polynomial in u and its various partial derivatives in which the highest order derivatives and non-linear terms are involved.
Step 2. By the fractional complex transform [3] :
Equation (1) can be written into an ordinary differential equation (ODE):
Step 3. Suppose that the solution of eq. (3) can be expressed as a polynomial in :
where satisfies the Riccati equation in the form:
Step 4. Substituting eq. (4) 
, c c are arbitrary constants that make the solutions eq. (11) meaningful. 
